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11-1 Approaches to urban hydrology

1. Methods: 


(1) empirical methods


(2) physical process

2. Empirical lumped-parameter approaches to urban hydrology

3. Physical process approach to urban hydrology

11-2 Effects of urbanization on runoff

1. Change in runoff characteristics: (Table 11.1)


(1) annual flow


(2) seasonal flow


(3) floods (fig. 11.1, 2, 3, Table 11.2)

2. Water quality: 

3. Total urban runoff management

11-3 Peak flow methods for urban areas

1. Rational method: (equation 11.1)


Q = CIA  (Table 11.3, fig. 11.4)

2. Rational method applications (Example 11.1)

3. Selecting storm duration: intensity-duration-frequency (IDF)

4. SCS TR-55 graphical peak flow method (Table 11.4)

5. USGS urban peak flow regression equations (fig. 11.14, equation 11.2-11.8)

6. Other peak flow methods

11-4 Urban hydrograph methods and models

1. Urban storm water simulation models (Table 11.8)

2. Typical elements of urban runoff models


(1) hydraulic and hydrologic aspects


(2) urban runoff model (fig. 11.16)

3. Modified rational method: full hydrograph is developed rather than estimating peak 
flow

4. Chicago hydrograph method (CHM)

5. SCS TR-55 Tabular hydrograph method

6. Road research laboratory (RRL) method

7. Illinois urban drainage area simulator (ILLUDAS) (Table 11.9)

8. Storage, treatment, overflow runoff model (STORM): Corps of Engineers (fig. 
11.21)

9. USGS distributed routing rainfall-runoff model (DR3M) (fig. 11.22)

10. FHWA storm sewer design model (HYDRA): Federal highway administration

11. Storm water management model (SWMM): Univ. of Florida (fig. 11.23, Table 
11.12)

12. Urban hydrograph time relationships

13. Urban runoff models compared: (Table 11.14, 15) 

11-5 Vendor-developed urban stormwater software

1. American Society of Civil Engineer (ASCE): (Table 11.16)

2. Hydrologic processes modeled: TR-20, HEC-1, TR-55, SCS

3. Options available in vendor software

